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ABSTRACT 
 
Title of Dissertation:  Barriers to implementation of energy efficiency in the 
Nigerian maritime industry  
  
Degree:    Master of Science 
  
Energy efficiency offers a simple solution for reduction of emissions in the shipping industry, but 
there are barriers that prevents the effective implementation of the cost effective instruments for 
uptake of energy efficiency in the maritime industry, especially in developing nations like Nigeria. 
Therefore, this dissertation aims to assess the barriers to effective implementations of energy 
efficiency measures and suggest a policy framework to mitigate the barriers for effective 
implementations of energy efficiency measures in the Nigeria maritime industry. 
 
The study examined energy efficiency as a concept in the context of the maritime industry, the 
implementation drivers and the barriers that militate against implementation measures. It further 
looked at the instruments and measures for implementation of energy efficiency. The research 
also explored the theories and concepts relating to energy efficiency including operant 
conditioning, expectancy and prospect theories, and system thinking approaches. The study 
also examined the specific barriers to energy efficiency in Nigerian maritime industry and 
analysed the outcomes using SWOT to identify the barriers that are local and external to the 
industry. 
 
A survey of twenty-four (24) maritime professional was conducted to determine the environment 
challenges, the appropriate measures/instrument and the barriers from the experiences of the 
participants. The results were collated and evaluated for appraisal of the energy efficiency 
practices in the Nigerian maritime industry, using the phenomenological qualitative analysis 
method. The findings revealed that air pollution is the most challenging environmental issue and 
the strongest barriers are regulatory constraints, no business case for investing in energy 
efficiency, financial investment and lack of independent data, respectively. 
 
The concluding chapter discusses a potential implementation framework for mitigating the 
existing barriers in the industry and a number of recommendations were made both for the 
industry and for further investigation in the subject. 
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Chapter One 
 
Introduction 
 
 
1.1   Background to the study 
The growing demand for maritime trans-port has result in increasing energy usage 
and emissions, that is affecting the environment and -public health. Therefore, the 
need to secure energy supply in the maritime sector, curtails increasing energy prices 
and combat emissions are key challenges of the stakeholders in the industry. 
However, a simple solution to reducing shipping emissions is a radical approach to 
energy efficiency. But the presence of certain barriers militates against implementing 
the cost effective energy efficiency measures, especially in developing countries like 
Nigeria. 
The International Energy Agency (IEA) (2017), stated that the amount of energy 
consumed by international shipping in 2014 increased by 1.6% per year from 2000, 
and this trend will continue as economic prosperity that drives shipping activities 
increases across the world. The Energy Information Administration (EIA), in its future 
energy demands (2017) outlook also observed that world energy consumption would 
increase by 28% to 760 quadrillion British thermal units (Btu) in 2040 from 686 
quadrillion (Btu) in 2015. However, most of the energy demands are expected to come 
from developing countries such as Africa due to growing economic population and 
increasing access to energy market. For example, in a 2018 International Energy 
Outlook (IEO), the future energy demand of the Africa continent would rise by 47% 
from a 2015 reference point of 23 quadrillion British thermal units (Btu) to 44 
quadrillion Btu in 2040 (EIA, 2018).  
 
It is a known fact that the economic growth of the world and most countries are directly 
related to the maritime transport of those countries (Ma Shua, 2017). With over 90% 
of trade by volume and 70% by value, the importance of maritime transport and trade 
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to world economy development and as engine of inclusive and sustainable growth 
cannot be overemphasized (UNCTAD, 2017). The European Union (EU) for example, 
is highly dependent on maritime transport with about 74% of goods imported and 
exported from the rest of the world by seaports (Ballini, 2018). The implications of 
these numbers are that, as the sea transport increases, the energy need of the 
maritime industry increases. In fact, according to the International Energy Agency 
(IEA) 2017, the amount of energy consumed by international shipping per year 
increased by 1.6% from 2000 to 2014 and this trend will continue as economic 
prosperity increases.  
For many years, emissions from maritime transport have had severe impacts on both 
natural environment and human society, that is, health, people, and agriculture 
(WMO, 2016). For example, the shipping industry is reputed to emits about 1 billion 
tons of CO2 annually and contributed up to 3% of global greenhouse gas emissions 
from fuel consumption (IMO, 2014). However, there has been collective global efforts 
by nations at mitigating climate change, which culminate in the Parish Agreement 
2015 under the United Nations Framework Convention on Climate Change 
(UNFCCC) (EEA, 2017). Through the agreement, an ambitious target to limit the 
global average temperature to below 20C was only going to be possible with an 
overhaul of global energy consumption. Also, the core of the European Union energy 
policy is the need to support the global climate agenda and secure energy supply, 
thus the EU created ambitious energy strategy to mitigate greenhouse gas emissions 
by 20%, compare to 1990 levels, increase the share of renewable energy to 20%, and 
increase energy efficiency by 20% in 2020 (EEA, 2017).  
Furthermore, as part of global intervention to reduce emission, the International 
Maritime Organisation (IMO) as the agency responsible for the regulation of maritime 
industry also devised mechanisms to reduce emissions in international shipping to 
meet the Paris Agreement goals. Through the Marpol Annex VI regulations, the IMO 
set successive targets to curb emissions through technical, operational and policy 
options of energy efficiency measures. The hallmark of these interventions culminated 
in the latest decision of the IMO to reduce emissions by at least 50% in 2050 from the 
2008 baseline of 20% (IEA, 2018), at the May 2018 Marine Environmental Protection 
Committee (MEPC 72) held in London. The reinforced the commitment of the 
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organisation’s effort to reduce global emissions from maritime transport, and stress 
also the importance for continuous discussions on emissions reduction vis-a-vis 
energy efficiency in the maritime industry. By the provisions of the Marpol conventions 
which came into effect 2013, all IMO member states are expected to adopt these 
conventions into national laws and implemented the regulations forthwith. Many 
countries like Sweden as illustrated in Figure 1, have undertaking proactively 
ambitious goals for zero-emission maritime transport in order to reduce environmental 
impacts and improve energy efficiency (Svensk Sjofart, 2015).  
 
 
Figure 1.1: Adapted CO2 emissions Roadmap for the Swedish Maritime Industry 
(Source: Svensk Sjofarts, 2015) 
 
Nigeria, as a member state of the International Maritime Organisation, has ratified the 
required Marpol Annex VI conventions on energy efficiency with the objectives to 
reduce emissions in the country’s maritime industry in line with international directives. 
However, there exist barriers that hinders the effective implementation of the 
international regulations for energy efficiency measure and emissions reduction in the 
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industry. These barriers include lack of policy and strategies to implement measures, 
lack of political willingness from authorities to effect the required measures, socio-
cultural practices relating to ethics, split incentives and uncooperative attitude of 
stakeholders to implement measures, lack of genuine affinity for the environment, 
awareness of energy efficiency measures, lack of innovative approaches in maritime, 
lack capacity and knowledge of the regulations and human elements.   
   
To succeed in limiting emission, the industry urgently needs to use energy efficiently 
by overcoming these barriers while also embracing clean energy sources. Energy 
efficiency provides a sure way to reduce emissions in the shipping industry. Even 
though it is acknowledged that efficiency measures alone cannot meet future zero 
emissions targets, it is key to achieving sustainable shipping in the maritime industry. 
Energy efficiency will ensure we get more from less, reduce cost of shipping and 
protect the environment from climate change. Efficiency can be achieved by 
investment in best systems design, optimizing operations processes, invest in 
alternative sources and technologies, and re-use waste and byproducts (Zhou, 
Levine, & Price, 2010). Faith Birol (2018), observed that investment in energy 
efficiency improvement increased by 3% in 2017 with total spending of $236 billion 
compared to 2016 and this is closely linked to government policies. 
Policy framework on implementations of international energy efficiency measures is 
important to achieving sustainable shipping that will address emissions reductions, 
energy security in the industry, improve technological innovation and reduce depletion 
of natural resources as well as equips the industry to perform optimally in meeting the 
needs of the nation’s economy and provide efficient services to global shipping 
customers. In view of the above, this research seeks to assess the barriers to effective 
implementation of energy efficiency regulatory measures in the Nigeria maritime 
industry and suggest a policy framework measure to mitigate the barriers.  
1.2   The dissertation 
The motivation for this research is related to both environmental and economic 
aspect. The environmental is based on the direct relationship between greenhouse 
gas emissions and energy efficiency as a measure. IMO energy efficiency measures 
to cut down on emissions are becoming tougher and this justify the need to discuss 
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more energy efficient measures in the shipping and maritime industry. The economic 
aspect is based on the fact that cost of shipping is directly related to fuel cost which 
accounts for about 50% of shipping cost.  
1.2.1   Problem statement 
Across the globe, there is renewed attention to issues of energy efficiency and 
management. The concern about climate change and the impacts on the environment 
resulting from greenhouse gas emissions from the burning of fossil fuels drives these 
interest (Jaffe & Stavins, 1994). Nigeria is rich in natural and fossil fuel resources and 
the country is dependent on maritime activities for growth, so there is high potential 
to keep using heavy fuel for shipping.  Also, the strategic importance of Nigeria as a 
maritime nation means that the ports, ships and shipping companies will continue to 
rely on fossil fuel as a source of energy for power, which come with the consequences 
of environmental pollutions in the ports and seas. 
Many countries in the world like Norway, Denmark, Sweden, Finland, Japan and 
China have already taken remarkable measures towards energy efficiency measures 
to reduce GHG emissions particularly CO2. For example, Norway have a lot of energy 
efficiency policy spurred by the Paris Agreement on one side and ambitions to reduce 
greenhouse gas emissions from local shipping to targeted value of 40% in 2030 
compare to 1990 baseline. Towards this, the government is implementing a number 
of measures such as Innovative Norway, NOx Fund as well as making heavy climate 
investments through campaigns, and using other carrot and stick measures. This 
points to the facts that the need to control air pollutions is a global concern that 
demands urgent attention now than before.  
Many of the country’s energy efficiency measures and actions are either contained in 
their national maritime policy document or steps are continually being taken to 
improve on energy efficiency and management. Unfortunately, the Nigerian national 
maritime policy document is work in progress and a cursory look at the drafted copy 
does not show any measure being taken to ensure energy efficient maritime industry. 
Therefore, this research represents attempt to examine the existing situation 
regarding energy efficiency measures and suggest a clear cut policy direction that can 
help bring a shift in the implementations of national and international energy efficiency 
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regulations for a sustainable, environmental friendly and cost effective Nigeria 
maritime industry. 
1.2.2   Aims and Objectives 
This research aims to assess the barrier to implementation of energy efficiency 
measures in the Nigeria maritime industry and suggest a policy framework to address 
them. To achieve the aim, the following objectives have been developed: 
1.      Examine energy efficiency drivers and regulatory measures in the light of 
MARPOL Annex VI in relation to the Nigeria maritime industry. 
2.      Assess the existing the barriers to energy efficiency implementations in the 
Nigerian Maritime industry. 
3.      Suggest a policy framework for implementation of energy efficiency and 
management. 
The above objectives will help reduce the environmental impact of air pollution and 
greenhouse gas, reduce cost of shipping. Control and reduce energy consumption by 
ships and ports. Reduce cost implication associated with increasing energy prices 
and demand. Reduce the environmental impact of air pollution and greenhouse gas. 
Reduce organisation’s carbon footprint to promote green and sustainable 
environment. Comply with stringent environmental regulations such as MARPOL 
Annex 4 and Paris COP21. Reduce cost implicated carbon taxes 
1.2.3   Research questions 
To assess the barriers to implementation of energy efficiency in the Nigeria maritime 
industry, the following research questions will be addressed. 
1.  What extent are the stakeholders/personnel’s in the Nigerian maritime industry 
aware of emissions reduction and energy efficiency improvement? 
2.    What pressures do the stakeholder experience to improve energy efficiency? 
3.    How important is it for the stakeholders to emphasized energy efficiency 
improvement in the industry? 
4.    What are the barriers to implementations of energy efficiency measures? 
5.    What policy or regulatory framework and measures can be put in place to address 
the barriers to implementation of energy efficiency in the Nigeria maritime 
industry? 
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1.2.4   Justification for research 
Nigeria is highly dependent on seaborne trade. The maritime dependency of the 
country is about 38%. In 2018, the populations of the country are estimated at 200 
million, this means more imports from sea transport to support the growing population. 
The implications are that, there will be more ships at the harbors, new ports will come 
up, and more energy needs to meet the demand for maritime activities.  
However, as trade increases, emissions from the transport sector especially the 
shipping industry is expected to rise. According the 2009 2nd GHG IMO study, CO2 
emissions from shipping may grow by a factor of 2 to 3 in 2050 compared to baseline 
of 2007 emissions if no policy and regulatory measures are put in place to address 
emissions.  
However, energy efficiency measure is generally seen a means to reduce the problem 
of greenhouse gas emissions. According to the IEA, improved EE can reduce energy 
needs by ⅓ and helps to control global emissions as well as reduce fuel cost which 
results in financial cost savings. 
1.2.5   Research Method 
This research work is based on questionnaires conducted among three groups of 
stakeholders associated with emissions controls and energy efficiency in the Nigeria 
maritime industry. This helps to incorporate inputs gained from a number of 
stakeholders represented in the industry, which includes port authority and terminal 
operators, ship-owners and shipping companies, and regulators and non-
governmental organizations (NGOs). In total, sixty questionnaires were sent out to 
cover Lagos seaport area, the busiest maritime hub and activities in Nigeria. 
The data used for this study consist of primary and secondary data. Primary data were 
sourced by semi-structured interview administered through questionnaires. The 
category of respondents were carefully selected professionals that are knowledgeable 
in emission reduction, energy efficiency and policy frameworks. A selective sampling 
method was used to pick both participants and cases because of the technical nature 
of the subject. Expert method of sampling was used to select persons with expert 
knowledge in energy efficiency and who can give opinion based on experience, while 
diversity method of sampling was used to select the stakeholders that are particularly 
involved in energy efficiency management in shipping. 
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The Secondary data were collected from literatures that are related to the research 
topic, that is, literatures in the maritime and other industries concerned with emission 
and energy reduction management. Among the literatures searched are: IMO reports 
on greenhouse gas (GHG) studies, related maritime books and articles from journals, 
periodicals, and previous dissertations. Specifically, information on performance, 
technological approaches and energy consumption were obtained from World Energy 
Council Journals, International Renewable Energy Association (IRENA), Clarkson, 
International Energy Agency (IEA) reports, Discovery Services, WMU Library, 
European Seaports organisation, and European Commission (EC) directive on 
Energy.  
The “phenomenological theory” qualitatively analysed technique will be the 
observation and experiences of the participants gathered on emissions reduction and 
energy efficiency by forming them into concepts, themes and patterns. To achieve 
this, a comprehensive literature review of materials on energy efficiency will be 
undertaken to gain adequate knowledge of the research topic.  
1.2.6   Scope of the Study 
This research aims to assess the barriers to implementation of energy efficiency and 
suggest a policy framework to improve implementation of energy efficiency the 
Nigeria maritime industry. The research discusses environmental issues, drivers for 
emissions reduction and energy efficiency, existing and future measures for energy 
efficiency implementation.  
However, cost consideration of emission reduction and energy efficiency are not 
particularly emphasized, rather the researcher focused on the overall picture of 
looking at the barriers and developing possible framework of measures to overcoming 
the identified challenges.  
Three (3) group of stakeholders in the maritime industry in Nigeria and within the 
Lagos seaport were recruited for the survey as discussed in section 1.2.5. The survey 
did not include stakeholders in shipyard, because Nigeria does have a ship building 
facility at the moment.  
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1.2.7 Limitation  
The challenges that may be encountered in the process of carrying out this research 
are: 
1. The data collection sources will be limited to primary and secondary and the 
researcher do not have full control over the sources of the information, particularly 
the primary data that will be sourced with questionnaires.  
2. It is assumed that the relevant companies and agencies where the data will be 
obtained have knowledge of information needed and that they are willing to share 
without reservation. 
3. Where the relevant organizations do not have the required emission controls and 
energy efficiency information required, this may limit the outcome of the research 
as the time frame for the research is short, meaning the organizations may not 
be able to collate the needed data within the allowable time period. 
1.2.8   Organisation of the research  
The research is structured in six (6) chapters. Chapter one discuss the background to 
the research, the problem statement and the research questions. The aim and 
objectives of the research, justification and scope of the research, and the 
methodology employed are also discussed in this chapter. Chapter two discusses the 
literature review on the topic including developing a conceptual structure for the 
reviews, a review of the theoretical, empirical and methods of the research. Chapter 
three discusses the methodology used in the research including research design, data 
collection and analysis procedure, ethical issues, cost and funding, limitation of the 
methods and a summary of the chapter. Chapter four discusses energy efficiency 
barriers in the Nigerian maritime industry. Chapter five discussed data analysis and 
present a summary of the results, findings and discussion to connect the results to 
the objectives of the research. Chapter six will give the conclusion and 
recommendation for the study. See Figure 2 for the dissertation workflow. 
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Figure 2:  Research process workflow (Author, 2018) 
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Chapter Two 
  
Literature review 
 
2.1   Introduction 
This chapter will assess the literatures the literatures related to barriers in the context 
of implementation of energy efficiency regulations in the maritime industry. As with all 
qualitative analysis, a number of concepts, theories, and methods were employed in 
this research. Although, discussions on energy efficiency regulations in the maritime 
industry began in 2011 (Bazari, 2018), but the concept of energy efficiency itself has 
long been in existence in the fields of electrical power, building and household 
residential. Therefore, it is important to note there are limited literatures and 
discussions on energy efficiency regulations in the maritime sector hence, however 
the reviews presented here are based on properly identified concepts and theories on 
the top.  
However, to ensure the right contents presented only for this study, the researcher 
used the technique of bracketing to sieved acquired information to prevent personal 
biases and mitigate potentially preconceived ideas. Bracketing also help to reach high 
level of reflection in all stages of the research from the research questions through to 
the design of the interviews, data analysis and reporting of the findings (Tufford & 
Newman, 2010). This process also aided in the subsequent selection of the 
appropriate research theories and methods applied in the research. 
The literature review begins with reviewing of the related theories that includes 
operant conditioning, expectancy theory, prospect theory and review of the methods 
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used in the research. Also reviewed are the empirical concepts of energy efficiency 
including the drivers, measures/instruments, the barriers and policies for promoting 
energy efficiency. The chapter concludes with review of system approach/thinking to 
energy efficiency and a summary.  
2.2 Conceptual structure 
The researcher devised a conceptual framework based on the variables he presumed 
can influence the implementation of energy efficiency measures, illustrated in see 
Figure 3. Since the research is exploratory in nature, the conceptual framework serves 
to guide the researcher in formulation of concepts, theories and methods used for the 
study.  
 
Figure 2.2: Framework for optimization of energy efficiency measures (Author, 2018). 
As shown in the conceptual framework, the theories of operant conditioning, 
expectancy and prospect motivates/drives stakeholders involved in the management 
of energy efficiency to act. The theory of system thinking would enable the researcher 
exhaustively look all aspect of energy efficiency. When the framework is applied to 
regulatory measures for energy efficiency, would lead to optimized energy efficiency. 
However, the researcher only uses this structure as a tentative framework to aid in 
the formulation of the research questions and working hypothesis for the research.  
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2.3 Theoretical review 
The to be reviewed that provides theoretical support for empirical studies of the 
barriers to implementation of energy efficiency measures are operant conditioning, 
expectancy theory, and prospect theories. The system approach theory is also 
reviewed, to approach the study of the barriers in a holistic manner that would help 
strengthen the understanding of the barriers to energy efficiency implementation in 
the maritime industry in Nigeria. 
As discussed in session 1.2, the whole idea of energy efficiency is driven by two main 
factors of economic gains and environmental concerns. It is therefore pertinent to 
discuss the theories that underpinned people's motivation in this directions so as to 
be able to understand the concept of energy efficiency and strengthen empirical 
findings. According to Hofstee (2006), theories are logical explanations that support 
empirical evidence and bridges concepts with empirical results. The author further 
noted that theories have predictive powers and gives logical explanation and 
interpretation that helps make sense of our studies.  Sorrell (2004), also stated that 
empirical findings are meaningless if they are not linked to well-articulated theoretical 
framework and that theoretical assertions themselves are meaningful only if they 
stand-up for empirical scrutiny. Operant conditioning, expectancy theory and prospect 
theory are chosen based on the researchers believe that people are more likely to be 
extrinsically motivated to act towards an outcome.  
2.3.1 Operant conditioning 
Operant conditioning is a basic psychological theory that apply to all human species 
on how behaviour are associated with consequences. Skinner (1939) as cited by Saul 
McLeod (2015), observed that with operant conditioning, rewards and punishment are 
used as consequences for behaviour either in the positive or negative reward 
(reinforcement) and positive or negative punishment. The researcher considered and 
adopts the positive reinforcement and negative punishment due to his experiences 
and believe that human is prone to be extrinsically motivated. Ryan and Deci (2000), 
observed that when people are intrinsically motivated, they are challenged to act 
because of a conviction and not by perceived external pressure or reward. And when 
people are extrinsically motivated, they are moved to act because of some certain 
external reward or outcome (Ryan & Deci, 2000). Mullins (2016) equally observed 
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that money is an important economic motivation at work place for many people and 
that economic incentives such as profits, bonuses and wages are extrinsic 
motivations. 
Skinner (1951), propounds that the principle of operant conditioning can be used to 
shape the behaviour of a subject by introducing rewards and punishment in such a 
way the that the subject either moves closer to the ideal behaviour or withdraw when 
the reward are varied. Skinner (1951), saw that the essence of operant conditioning 
is to strengthen an operant (behaviour) by making the response to the behaviour more 
frequent or probable. In trying to explain the theory of operant conditioning, Skinner 
(1953) came up with the principle of reinforcement based on the works of Thorndike 
(1989) law of effect, where he propounds that a behaviour that is reinforced is prone 
to be repeated while a behaviour that is not reinforced is bound to be extinguished 
(Skinner, 1953). This position was from the previous work of skinner (1938), where 
he observed the power of positive reinforcement (reward) on a behaviour; that is, 
when followed by a positive reward (stimulus), the response to a behaviour is 
strengthened. 
Following the work of Skinner (1953), McLeod (2015) explained that an operant is an 
intentional action with possible consequences on the environment. Leon Stanic 
(2015), observed that positive reinforcement is a reward which is met to stimulate a 
behaviour while negative reinforcement is a removal of an aversive stimulus to also 
strengthen a behaviour.  
Collocating the study of energy efficiency with operant conditioning theory, it follows 
that the extent to which investment in energy efficiency is pursued an organisation, is 
based on the perceived economic gain and reward (positive reinforcement) and other 
imposed environmental regulations. Also, because of the complex and uncertain 
nature of the subject of energy efficiency, people only make investment in it if the 
reward (gain) are obvious. 
2.3.2  Expectancy theory 
According to the management guide study (MGS, 2018), the expectancy theory by 
Victor Vroom (1964), is a theory of motivation that is based on the needs, wants, 
desires and drives of an individual. Mullins (2016), observed that expectancy theory 
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proposes that people are influenced to behave in a certain way because of the result 
their action is expected to produced. He further noted that the choice of person’s 
behaviour is premised on the expectation of the most favorable outcome, and that the 
behaviour is a reflection of a conscious evaluation of comparative alternative 
behaviour. Gortner, et al (1987), explained that the rational choice of classical theory 
and the cognitive theory of psychology has two main streams of thought that form the 
basis of expectancy theory. The authors further observed that people are rational, so 
they tend to choose between alternative actions based on what they perceived would 
produce satisfactory outcome, and that people are emotional to seek satisfaction for 
their needs. Borkowski (2011), noted that expectancy theory is based on the 
suppositions that people calculate the cost and benefits in choosing among alternative 
behaviour. This is of importance when discussing individual and government drives 
to take up investment in energy efficiency. 
Victor Vroom and Porter and Lawler’s models of expectancy provides great insight 
how people are motivated towards a perceived outcome. Vroom model applies to 
motivation and management which indicates that individual that perceived view of an 
end result goes a long way to determines the level of motivation (Vroom, 1964). He 
further asserted that when people faces choosing between alternatives that has 
uncertain outcomes, their behaviour is affected by two possibilities of their 
preferences among the outcomes and the degree to which they believed the outcome 
likely. Vroom’s expectancy theory model followed that of Thorndike’s (1931) law of 
effect where he proposed that people engages in behaviour that have satisfying 
outcome and avoid those behaviour that have unfavourable outcome that is, people 
choose those activities that have maximise pleasure and minimise pain. Vroom model 
combined valence (the degree to which certain outcome are desired and valued), 
instrumentality (the believe that performance will lead to better reward), and 
expectancy (the faith that an effort will lead to desired performance). All of these are 
influence by the possession of appropriate skills for to perform the job, the availability 
of the right resources, the key information required and the support needed to perform 
the job (Mullins, 2016, MSG 2018). Vroom suggested that people can be motivated if 
they believe that their effort will produce a certain favourable performance which can 
lead to a desirable reward which is required to satisfy an important need that is strong 
enough to motivate people to put in utmost effort (Vroom, 1964).  
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The Porter and Lawler expectancy model which is a further work of Vroom with the 
fundamental principles remaining the same (Efere, 2005). However, Porter and 
Lawler supposes that performance leads to reward and that the reward is an effect 
rather than a cause for performance (Mullins, 2016). Porter-Lawler also noted that 
motivation is not equal to performance and or reward and that, motivation, 
performance, and reward are different elements, connected differently than what 
Vroom suggested (Mullins, 2016). They further asserted that motivational force does 
not directly lead to performance unlike Vroom’s but requires a combination of 
potential, habit, role perception, and perceived rewards to achieve the desire 
performance (Mullins, 2016; Luthans, 2012). 
2.3.3 Prospect theory  
Lewis (2008) describes prospect theory proposed by Daniel Kahneman and Amos 
Tversky in 1992 as the way people choose between probable alternatives that 
involves uncertainty, whose outcomes are known. Harris (2007), asserted that 
following prospect theory, people make decisions on the likely value of losses and 
gains instead on the final outcome, and that these losses and gains are evaluated 
using some heuristics. According to Nevid (2012), heuristics are mental shortcuts 
usually used by people to focus on one aspect of a problem and ignore other parts. 
The author further explains heuristics to be simple and efficient rules which people 
use to form judgement of complex problems to make decisions. However, Lewis 
(2008) and Harris (2007), stated that heuristic rules work well in most situations but 
they can to systemic deviation from rational choice, probability and logic, which lead 
to cognitive biases which affect people's choices liking making an investing decision 
to invest in energy efficiency. Heuristics governs intuitive judgements and is used as 
deliberate mental strategies when working from limited information. 
As discussed in sections 2.3.2 and 2.3.3, consumers behave in a certain way that 
maximise gain and minimises losses when faced with complex problems involving 
uncertainty and choice among alternatives.  Investment in energy efficiency involves 
uncertainty and preferences in these investment is reference dependent (losses and 
gains), so people weights the investment probabilities subjectively in accordance with 
prospect theory, that is, people that exhibit loss-aversion are less likely to invest in 
energy efficiency than those without. It also follows from that when there are some 
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externalities from energy use, the impact of the prospect theory on policy design and 
formulation for implementing energy efficiency may be substantial (Heutel, 2017).  
From the theoretical reviews, the general conclusion is that a combination of 
economic and psychological models is most satisfactory in explaining observed 
behavior people when choosing from probable and risky potential valued alternative 
problems. Consumer behavior in private and public sector point to the complexity of 
human behavior and how this complexity is not well reflected in economic 
assumptions (Augsburg, 2009). 
2.4 System approach and energy efficiency 
The system approach also called system thinking is a perspective which views a 
system/subject from a holistic point, including emphasizing the relationships and 
interactions between the subject’s elements and components (Senge,1990). In the 
early years, Bertalanffy (1950); Mingers and White (2010) observed that the concepts 
of system thinking were recognised as general systems theory, which included 
subsystem, boundary, structure, feedback effects, open systems and holism. 
According to Boulding (1956), the power of system thinking lies in its ability to solve 
problem by identifying the structure of the system that explains the pattern of 
behaviour in a variety of different situations. The author further stated that system 
thinking require that we shift from linear causal (conventional event orientation) to 
focusing on circular causal (internal system structure), since the underlying system 
structure is often the cause of the problem. 
This explain why system approach is deemed suitable for analysing complex, large 
scale problems (Boulding, 1956). Driscoll (2008) argued that we are unable to view 
system structure when we decomposed the system into its elements. With this in 
mind, the adoption of energy efficiency in the Nigerian maritime sector, will take into 
account the interplay of barriers to implementing energy efficiency (including those 
internal and external to the sector and the influence of different stakeholders’ actions 
in the process of energy adoption). 
This will ensure complete consideration of the interaction among barriers, so that 
there are no particular barriers in system, because barriers in energy efficiency cannot 
be studied in isolation, and this was observed in all the past research, such that when 
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recommendation is given on a barrier, it become ineffective. Such scenario displays 
a lack of system thinking which consider possible relationships among groups of 
barriers. 
In the context of this research, the barriers to energy efficiency regulations, will be 
treated from the perspectives of the different stakeholder groups (discussed in 
session 1.2.5), energy efficient technologies and related policies. 
2.5 Review of the Methods 
Several procedures were followed to ensure a high quality review of the literature on 
methods. Given the perceive complex nature of the study of energy efficiency, the 
integrative review method was deemed the most appropriate to summarise and 
synthesis information from literatures. The main difference between integrative review 
method and other rigorous review approaches is that the integrative approach is 
inclusive of review of diverse methodologies. Following a comprehensive search 
process, 60 peer-reviewed articles published between 2000- 2018 were included 
based on a wide range of terms including energy, energy efficiency, barriers and 
energy efficiency, theoretical approaches to energy efficiency, methods for evaluating 
efficiency, energy policy, maritime energy efficiency.  
First, several databases were search including Google and Google Scholar, ProQuest 
EBook Central™, Research Gate, EBSCOhost, and WMU thesis repository. Second, 
the reference sections of each articles were search for additional information. Third, 
key journals on energy, maritime energy, and policy around the world and included 
the following publications were search independently: IMO reports on greenhouse gas 
(GHG) studies, World Energy Council Journals, International Renewable Energy 
Association (IRENA), United States Environmental Industrial Administration (EIA), 
International Energy Agency (IEA) reports, WMU Discovery Services, European 
Seaports organisation, and European Commission (EC) directive on Energy.  
The majority of the studies used primary and secondary data, and qualitative 
methods: semi-structured interviews, expert and purposive sampling methods, 
grounded and phenomenological data analysis. Many of the same studies used 
operant conditioning theory, expectancy theory, and prospect theory for their 
research. Only few of the papers searched used quantitative theories and mix studies 
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methods.  
2.6 Empirical review of energy efficiency barriers and policies in the maritime 
The literatures on empirical reviews were largely from IMO publications, and empirical 
findings s of research conducted by individuals and organisations. The topic of energy 
has been quit studied, so also is the barriers to implementation of efficiency measures, 
but very few literatures on barriers to implementing of regulations for energy 
efficiency. The following empirical reviews are based on the researcher’s designed 
conceptual framework for this study. 
2.6.1 Overview of energy efficiency  
According to European Energy Agency, energy efficiency is simply the delivery of 
more energy output from less energy input (EEA, 2017b). Energy efficiency has been 
widely discussed and recognised as the simple solutions for emission reduction, 
secure energy supply and cut energy cost as discussed in section 1.1. Tim Farrell 
(2017), opined that there is no particular style of solution for achieving energy 
efficiency for different countries. However, EEA (EEA, 2017b)) noted that setting 
ambitious targets, developing national strategies as well as having institutional 
frameworks and effective policy packages is necessary to drive actions. Chai & Yeo 
(2012) further stated that, when these key action/indicators are combined with 
regulations, economic incentives, voluntary agreements, information instrument and 
supported by robust data, capacity building, enforcement and monitoring and 
evaluation, will produce the desired energy efficiency improvement.  
2.6.1.1 Drivers for Energy Efficiency 
The drivers for energy efficiency is traced back to some countries like and the United 
Kingdom and Japan as these countries have no indigenous energy resources and 
thus import most of their energy. Their vulnerability to energy supply and increased 
energy prices to their need for higher energy supply (Blackford et al., 2007). Today, 
broadly, drivers for energy efficiency in the maritime sector are classified into 
regulations, economics and environmental factors (IMO, 2015). However, in specifics, 
each stakeholder groups (as discussed in section 1.2.5) in the maritime industry have 
different view on different drivers because of their different role in the industry 
(Starcrest Consulting, CE Delft, Civic Exchange, 2015; IMO, 2015). For example, ship 
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owners are primarily driven by international, national and local regulations but 
experience little pressure from economic and maybe no pressure at all from 
environmental factors to implement measures to reduce emissions and improve 
energy efficiency. In all, according to IMO (2015), regulation is seen as the most 
effective driver as it creates equal opportunity and drive stakeholders to develop broad 
scale measures and technologies to reduce emissions and improve energy efficiency.  
2.6.1.2   Measures for energy Efficiency 
To curtail emissions in shipping, several measures have been developed by 
international, regional and local authorities and adopted by stakeholders for the 
purposes of combating emissions in maritime transport as well as improve energy 
efficiency. For example, to support global effort for climate change, the IMO came up 
with regulations on Energy Efficiency Design Index (EEDI), Ship Energy Efficiency 
Management Plan (SEEMP), and Energy Efficiency Operational Index (EEOI) for ship 
energy efficiency. The organisation also developed regulations on fuel consumption 
data collection system for ships (DCS) and promotion of technical cooperation and 
technology transfer to improve energy efficiency in the maritime industry (Bazari, 
2018). The regulations on EEDI and SEEMP are mandatory and both took effect from 
2013, regulations on DCS is mandatory economic market base-measure and the 
regulation on EEOI is a voluntary measure to reduce emissions and improve energy 
efficiency. However, IMO (2015), stressed that regulation and standard (such as IMO 
regulation, EU directives and local requirement) are the most important measures but 
a combination of regulation/standards, economic incentives (market-based 
instruments) and voluntary measures would provide the best solution. The author 
further indicated that targeted policy instruments, sufficient resources to carry out 
implementation and compliance among others are a number of critical ingredients to 
achieve success (EEA, 2017). 
2.6.2 Barriers to implementation of energy efficiency 
According to Sorrel, (2000), barriers to energy efficiency are predicated means that 
hinder investment in cost-effective technological, regulations and capacity measure 
that are energy efficient and economically viable (Sorrell et al., 2000). The author 
asserted that these barriers are the reason for the widely recognised energy efficiency 
gap exist in the management of energy in systems. Jaffee and Steve explained that 
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energy efficiency gaps is the reason the benefits of cost-effective energy efficient 
technologies are not fully exploited (Jaffe and Steve, 1994).  
A review of studies shows that theoretical economics studies and country-specific 
studies of barriers to energy efficiency have been conducted. According to Rohdin et 
al., (2007), Thollander and Ottosson (2008), country-specific studies are usually 
conducted for major sub-sector such as the Nigeria maritime sector. In similar studies 
reviewed, barriers to energy efficiency have also been discussed according to 
stakeholder groups- ship-owners/operators, Ports authorities, regulatory/government 
agency and equipment manufacturers, (IMO, 2015). The above studies were such 
that the differences in barriers between the stakeholder groups can be identified, 
categorised, and discussed according to their nature in an inclusive manner (Rohdin 
and Thollander, 2006).  
From the aforementioned, the different approaches to analysis of barrier in the study 
of energy efficiency varies widely. However, in the early years, the study of barriers 
to energy efficiency was explained using theories from mainstream economics where 
energy efficiency gap is mostly associated with market failures, due to the imperfect 
way markets operates (Chai & Yeo, 2012). The authors stated that mainstream 
economists believed that an imperfect market is responsible for slow uptake of energy 
efficiency reduction measures and minimal energy efficiency investment. This position 
was supported by Brown (2001) and Gillingham et al. (2009), who named the 
commonly reported market failures to include unpriced energy cost, information 
problems and the nature of research and development (R&D). 
On the unpriced energy cost, Chai and Yeo (2012) stated that economist have argued 
that a correctly priced energy would stimulate energy efficiency almost immediately 
because people would be able to get accurate metering of their energy usage. But 
practices like domestic carbon trading that is operational in some EU countries and 
the embodied emission cost that is required by some directives on Clean Air Act like 
those required by the US Environmental Protection Agency, will add some negative 
consequences to energy prices (Chai & Yeo, 2012). These practices like the domestic 
carbon trading and emission cost also adds to some country’s business operating 
costs and place them at a less comparative advantage compare to countries that do 
not have such schemes (Egenhofer, 2007). The authors also supported the fact that 
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a proper and efficient trading is only possible when the data involved is correct and 
are verifiable.  
The market failure that is due to information problems, can be view from lack of 
information, imbalance information and principal-agent problem. According to 
Gillingham et al. (2009), asymmetric information leads to bad energy efficiency 
decisions, and this which occurs when one party in a transaction have more 
information than the other. The author further stated that imbalanced information 
problem is often intensified by the fact that energy efficiency is invisible hence it 
cannot be observed. This bring to the fore the fact that equipment manufacturers can 
on the one hand promote the efficiency of a technology, but on the other hand, buyers 
sometimes do not consider this aspect as important criteria to select the technology. 
Anderson and Newell (2004), observed that this problem of asymmetric information 
is exist in the industry when managers are more concern about initial cost of 
technology than the annual savings when considering investment in an energy 
efficiency.  
Spillover in R&D as a market failure has make investment in energy efficiency 
unattractive hence the slow adoption of efficiency programs (Chai & Yeo, 2012). 
Brown (2001), collaborated this position when stated that R&D spillover occur when 
the organisations that develop efficiency technologies absolved the technological and 
market risk associated with it, but the benefits and paybacks flow indirectly without 
patent rights to competitors, public and benefiting organisation services as a barrier 
to investing in such technologies (Brown, 2001). 
Review of literatures revealed that in recent years, non-economics analyst and 
researchers like policy-makers and engineers, have conducted research on energy 
efficiency barriers by adopting an open and more inclusive approach that entails 
economic, technical and organisational barriers in what one may call “system 
approach or thinking” (Sorrell, et al., 2000). In this case, barriers are identified, 
categorised and discussed in order of their nature (Rohdin and Thalland, 2006). 
Barriers to energy efficiency have also been discussed (UNEP, 2006), in clusters of 
management, financing and government policy, and information and knowledge. 
Based on these classification, solutions are proposed on how to overcome the 
barriers. The author further stated that programs such as incentives and grants, 
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labelling to overcome information problems are typical solutions offer to overcome 
those barriers. Furthermore, some researchers have also conducted research to rank 
barriers and identify the most significant with respective to the specific area of study 
(Rohdin et al., 2007). However, according to Chai and Yoe (2012), the results of such 
surveys are contingent, that is, the barriers are only applicable to the time and place 
the surveys was conducted and therefore, the findings may not apply to other 
industrial sectors or countries.  
Literatures searched revealed that in recent years, researchers have also discussed 
social perspectives barriers to uptake of energy efficiency measures. Stephenson et 
al. (2010), argued that attitude and social behaviour contributes to energy efficiency 
barriers. In a similar study by Adamides and Mouzakitis (2010), they identified social-
technical phases as areas that creates barriers to adoption of technological and 
innovation for energy efficiency. This implies that when social being like human 
interface with technology, they need adequate knowledge to operate otherwise they 
creates barriers that infers with efficient functioning of the technology. Palm and 
Thollander (2010), further pointed out the interdisciplinary nature and effect of social 
networks on energy efficiency measure uptake. The authors emphasised the need for 
researchers to approach studies on barriers to energy efficiency in an inclusive 
manner. 
Collectively, the above reviews have somewhat present a comprehensive account of 
the various researches on barriers to energy efficiency adoption. While some analyst 
like Nagesha and Balachandra (2006) identified financial barriers to be the most 
important barriers, others such as Kounetas et al. (2010) argued that information and 
production risk are the most significant barriers, but what the researchers did not point 
out clearly is whether overcoming the most significant barriers will lead to improved 
energy efficiency considering that most of the barriers are somewhat interconnected, 
a fine-grained area which need to be carefully analysed when discussing energy 
efficiency adoption. Furthermore, none of the studies reviewed clearly show how the 
barriers associated with implementations of the key principal elements of energy 
efficiency uptake like technology, regulation and human resources is analysed in the 
maritime sector. This bring the main objective of this research to assessing the 
barriers to uptake of energy efficiency regulatory measures in the Nigeria maritime 
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industry. 
2.6.3 Policy for promoting energy efficiency  
As discussed in sections 1.1, energy efficiency is often the first measure for 
government and private organisations to meet GHG/CO2 emissions reduction targets 
thus mitigate climate change, drive down operation cost and reduce energy intensity.  
Chai and Yoe (2012), stated that energy efficiency therefore remains an important 
government and organisation strategy for industrial sector, especially the maritime 
sector. The authors asserted that there are a number of tools and policies employed 
by organisations to improve energy efficiency. UNEP (2006), states that many of the 
organisations policies and programs come in form of regulations or legislations, 
economic and voluntary measures, but the extent of the regulations depends on the 
country/organisation's culture and legal tradition, economic and voluntary measures 
depends on the perceived importance of the problem or challenge a particular 
government/organisation wishes to ameliorate. Japan for example, achieved a high 
level of success in its Energy Conservation Act of 1979 that saw the country’s energy 
intensity reduced by 37% between 1979 - 2003 period because of the country’s history 
and culture of strong legal tradition (Chai & Yeo, 2012). According to the same author, 
many EU countries like Sweden, Norway, Finland, Italy and United Kingdom (UK) 
have experienced successes in maritime energy regulatory policies, while some other 
EU countries like Germany and Netherland took to fiscal and voluntary measures to 
improve energy efficiency, but each country actually determine which measure is 
most suitable to stimulate organisation’s energy efficiency improvements. It must also 
be noted that the details and rigors of voluntary measures differs in each country but 
generally, voluntary measures are complemented by economic measures such as 
investment grants, tax incentives, exemptions and subsidies (Gell et al., 2006).  The 
author further stated that the success of voluntary measures depends on the type of 
incentive, the potential for energy efficiency improvement available in the organisation 
and the socio-cultural setting of the organisation. While economic measures provide 
motivation for organisations to adopt energy efficiency measures, voluntary measures 
create the needed awareness for available government incentives.  
According to IEA (2018), other commonly used policy measures to improve energy 
efficiency includes information and education, Research, Development and 
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Deployment (RD&D), and behavioural measures. Chai and Yeo (2012), energy 
financing is another relatively new form of energy efficiency measure, where 
organisation can borrow or obtain financial support from energy services companies 
(ESCOs), large financial bank and international institutions like World Bank in such 
an arrangement that the organisation repays from energy savings. 
2.7 Summary 
From the reviews of the theoretical and empirical concepts related to the studies of 
energy efficiency, theories on people's behaviour related to choices between 
alternatives are close to the pattern of behaviour of human when it comes to 
implementing energy efficiency measures.  
Also, the reviews show that there have been several studies policies and programs at 
local, national and international levels met to improve energy efficiency adoption at 
country and global levels. Barriers to implementation of energy efficiency have also 
been sufficiently studied but there is no consensus which barriers are the most 
important and if overcoming the most important barriers will lead to the desired energy 
efficiency. Furthermore, no barriers have been done specific to the key principal 
elements of regulations, economic and human elements aspects of energy efficiency. 
This bring the core objective of this research, to assess the barriers to uptake of 
energy efficiency regulatory measures in the Nigeria maritime industry. 
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Chapter Three 
 
Methodology 
 
3.1   Introduction 
This chapter gives detailed description of the research methods and approaches 
followed in this study. It describes the research design and the reasons for the choice 
of design. It provides information on the population, that is, the criteria for selection of 
participants; who they were and how they were sampled. It also described the 
instrument used for the data collection, the procedures followed as well as the 
methods used to analyse the data. The researcher also discussed the limitation 
inherent in the methods used and the role of the researcher in the data collection and 
analysis. Lastly, the ethical procedures that were followed in the process and the 
summary of the chapter are provided.  
3.2   Research Design  
This research is exploratory as it attempts to explore the experiences of professionals 
working with implementation of energy efficiency in the Nigerian maritime industry. 
Their individual experiences and responses will form the core data for the research, 
hence the researcher needed the methods that would deal with the topic in an 
exploratory manner. For the purpose of this study, the qualitative research technique 
was followed, using semi-structured interviews as discussed later in the chapter. The 
results of the investigation will be analysed using the phenomenological qualitative 
approach. 
3.2.1   Qualitative study 
According to Merriam & Tisdell (2015), the primary focus of a qualitative research is to 
understand a situation from the perspectives of the research participants and also to 
know the interpretation people give to their experiences. The authors further stated 
that qualitative study are usually exploratory in nature and aim to understand the world 
of a problem from participants’ view point. With qualitative research, there is effort to 
understand a situation through qualitative methods such as in-depth interviewing and 
participants’ observation that yield descriptive data (Steven J. Taylor, Robert Boghan 
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& Marjorie L. DeVault, 2016). Leedy (1993) explained that qualitative study is based 
on the believe that first-hand experience provides the most appropriate data. The 
author also believe that qualitative study gives large volume of quality data from a 
limited number of samples. And because this research is exploratory in nature, 
experience of the participants within the frame of the topic is important to generate the 
required data for the study.  
 
On the contrary, quantitative evaluation focuses on counting and constructing 
statistical models to explain relationships between variables or what is observed, which 
is not appropriate to undertake a study of this nature that rather required participant’s 
descriptive experiences to give true picture of the real-life situation being investigated. 
Qualitative study is useful for understanding complex subjects such as energy 
efficiency that can subjectively be explained through people’s experiences and 
observation (Hennink, Hutter, & Bailey, 2011). 
3.2.2  Participants 
The participants consist of maritime stakeholders and professionals who have 
extensive experience in emissions reduction/energy efficiency or experts in energy 
management on board a ship and port/onshore/buildings in the Nigeria maritime 
industry. The maritime energy professionals are grouped into three stakeholder groups 
that include port authority and terminal operators, government and regulators, ship-
owners and shipping companies, trade associations and non-governmental 
organizations (NGOs). The criteria for inclusion and selection of participants for the 
study includes: 
●  Those working on board the ship, he/she must have sail within the last five years 
and be part of energy efficiency management on board the ship 
● Those working port authority, they must have been energy managers or part of 
management team /group at least in the last five years. 
● Those working in maritime administration, they must have experiences of energy 
efficiency regulations and measures, and either work in maritime environmental 
or safety department in the maritime administration. 
● Nongovernmental organisations must either be environmentalist or ex-maritime 
professionals with experiences in energy, safety and environmental management. 
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● As a general requirement, it was a criterion that all participant must have had 
some prior experience in the emissions and energy reduction measures. 
The following table provide detail of the characteristics of the participants of the three 
stakeholder groups: 
 
Table 3.2.1 Criteria for selection and inclusion of participants in the survey  
 
 
Participants) 
 
Year of experience 
(n) 
 
Areas of Experience  
(m) 
 
     Seafarers ≥ 5 ● Emissions 
management 
● Energy efficiency 
Port Authority Workers ≥ 5  ● Energy management 
● Energy efficiency 
Maritime Administration 
personnel (e.g. 
government, Agencies) 
≥ 5  ● Knowledge of IMO 
regulations on energy 
efficiency 
● Maritime Environmental 
management 
● Safety and 
Environmental 
management 
General requirement for 
all participants. 
≥ 5  ● Knowledge of 
emissions reduction  
● Energy reduction 
measures 
 
3.2.3    Sampling 
Sampling enables the selection of units and cases (e.g. people, organisations) from a 
population of interest, such that the results of the study can be generalised back to the 
whole population (GCU, 2018 & William Trochim, 2006). The total number of sampled 
units used for the research is sixty (24) maritime professionals drawn from three 
stakeholder groups and cases as already discussed in section 3.2.2. The criteria for 
selection of the samples were predetermined to ensure the right participants were 
picked for the research, as discussed also in section 3.2.2. 
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According to Neumann W. Lawrence (2013), the goal of a qualitative researcher is to 
select participants with ability to clarify and deepen the understanding of a research 
topic. He further observed that researcher should focus also on selecting cases that 
can enhance the process of the research, and this is why the researcher inclined to 
use the non-probabilistic sampling method. In non-probabilistic method, samples are 
chosen based on their relevance and to deepen understanding of the research topic 
than to generalised to the larger population (Neumann, 2013). For the purpose of this 
study, the purposive, expert and diversity non-probabilistic sampling techniques were 
used to recruit the participants (William Trochim, 2006). The purposive sampling, also 
called the selective or subjective sampling technique, involves selecting participants 
based on the characteristics they possessed (Etikan, Musa, & Alkassim, 2016)).  It 
also enables the researcher to select information rich cases that are directly related to 
the subject being studied as well as answer the research questions (Newman, 2013). 
However, to ensure that all possibilities were considered in the selection of participants 
and cases, the maximum variation purposive and diversity sampling techniques were 
used to capture all perspectives and variation in issues viewed to be typical to the 
research topic and those that are extreme in perspectives. Expert sampling method 
was used to select participants considered to have high quality, that is, persons with 
the required expertise needed to provide responses to the questionnaires, from which 
common themes that are evident across the population would be identified.  
This research employed both primary and secondary data for the study. Primary data 
were source by questionnaires. The category of respondents were carefully selected 
professionals that are knowledgeable in emission reduction, energy efficiency and 
policy frameworks. A selective sampling method was used to pick participants 
because of the technical nature of the subject. Expert method of sampling is used to 
pick persons with expert knowledge in energy efficiency who can give opinion based 
on experience while diversity sampling is used to obtain data from stakeholders 
involved in energy efficiency management in shipping. 
3.3   Data collection 
The researcher used semi-structured interview method to collect the required data. 
This involves indirect questioning using both open and close-ended questions to 
obtained technical information from the participants as it relates to their experiences 
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working with energy efficiency. A total of fourteen questions which comprised of parts 
A, B, C and D were administered of which ten are open ended questions and four 
other are closed-ended questions as shown in Appendix 1. 
 
The first part of the questions seeks to test the participant’s general knowledge and 
awareness of international regulations for emission reduction and energy efficiency. 
This question primarily serves as prelude to other questions as well as instigate the 
participant’s thinking in the direction of the subject under study. The second parts of 
the questions covered environmental challenges of air pollution as perceived by the 
participants, while the third part explore information regarding drivers for energy 
efficiency. The fourth parts of the questions explore information concerning measures 
adopted for energy efficiency and the last part covered barriers for implementation of 
energy efficiency measures.  
According to Neumann (2000), since this study is exploratory in nature, the use of 
open-ended semi-structured interviews are the most appropriate. This view is 
supported by Riessman (1993, p.54) when he observed that its beneficial to ask 
questions that allows respondents provide answers from their experience and in a 
way they find meaningful. Semi-structured interview allows the researcher the 
flexibility in the way questions are worded and an opportunity to probe for more 
information when necessary (Low, 2013). The author further said stated that semi-
structured interviews offer cost effective way of collecting data in a short time period.   
3.3.1   Procedure   
Initially, the participants and organisations to be recruited for the research were 
identified and contacted. The participants were provided with information sheet which 
introduce them to the research topic and the purpose of the research. The information 
sheet contains also the aim and objectives, the information on which data are collected 
as well as the methodology adopted for research.  
The participants were then issued with a consent form (see Appendix 2) to seek their 
permission to be included in the research. The consent form made provisions for the 
potential risks for participation, confidentiality statements and the means of collection 
and handling of collected data were stated in the form. As discussed in section 3.3, 
the interviews were administered by means of questionnaire to the identified 
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participants in the three stakeholder groups working with energy efficiency. To ensure 
consistency, the same interview questions were asked to different stakeholder group. 
3.3.2   Pilot interview 
As of this research process, a pilot study was undertaken to test the feasibility of the 
methods used to administered the questionnaires and carry out the interviews. This 
procedure was useful to test if the appropriate concepts and protocols were followed 
to carry the study, that is, if the instruments and methods used for the research are 
satisfactory or complicated for the research (Leon, Davis, & Kraemer, 2011). The 
authors also indicated that pilot survey helps to give advance warning if the main 
parent research would fail as well as identify potential problems in the research 
procedure.  
To treat the validity of the questionnaire, participants who are knowledgeable in the 
topic of research were selected to read through the questions and critiques them and 
give positive feedback following which the questions were redesigned to reflect the 
feedback from peer review and the pilot study. Four participants were selected to test 
the questions that followed the same procedure discussed in section 3.3.1. The 
feedback provided a good opportunity to review the questionnaires before they were 
sent to the various organisations and participants. However, the results of the pilot 
survey do not form part of the report and findings of this study.   
3.4  Data analysis 
Analysis of qualitative data primarily involves interpretation and an attempt to 
understand the themes, categories, and patterns that emerged from the subject’s 
world (Merriam & Tisdell, 2015). The data analysis for this study started right after the 
research questions were formulated, simultaneously with the data collection. This was 
done through the process of organising the raw data (which need to be better 
analysed by the researcher) from the questionnaires in a way that would increase the 
researcher’s understanding and for better interpretation of the findings.  
In this study, the researcher studied and read the responses several times and in the 
process listed the various themes, categories and patterns that emerged. These were 
then grouped according to their similarities and recurring themes were identified for 
the purpose of making sense of them in relation to the theoretical framework created 
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in the literature review. The research adopted the phenomenological qualitative data 
analysis framework as reported by Colaizzi’s in 1978). 
3.5  Phenomenological theory  
The phenomenological is one of the five approaches to qualitative data analysis in 
which researcher setting aside external framework and focus on the description of 
lived-experiences of the participants (Finlay, 2017)). The approach acknowledges that 
each participants has its own peculiar reality which is subjective in nature (Kafle, 
2011).  
The researcher chose the phenomenological approach among other qualitative 
methods because each participants has its distinct experience of the subject under 
research. And also because of lack of literatures on available energy efficiency 
analysis methods, the researcher opted to use a method that would describe live 
experiences of participants.  
3.6  Credibility and reliability of data  
Credibility and reliability of qualitative research entails conducting the research in an 
ethical manner and approaches that involves careful attention to the conceptualization 
of the research. This involves the manner in which the data are collected and 
analysed, and how the findings are interpreted and presented (Merriam & Tisdell, 
2016). 
In this study, to raise the credibility and reliability of the research, the researcher 
eschewed the use of convenient sampling, and chose to first have the interview 
questions peer reviewed through a pilot interview that involves using Maritime Energy 
Management (MEM) students at the World Maritime University (WMU) who have 
extensive practical and academic knowledge of maritime energy management. Also, 
the interview questions were thoroughly scrutinised by my research director for 
validity and for the research and appropriateness. 
These processes ensured credibility, reliability and validity of the research as the 
researcher only used data reported by the participants as being accurate and the 
resultant findings are consistent with the data. 
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3.7 Transferability 
According to Trochim (2006), transferability of qualitative research is the ability of the 
findings to be generalised or are applicable to other contexts, times and populations. 
The study of energy efficiency as a concept is considered generalisable across 
populations, especially of the same geographical location/settings and times 
(Johnson, Onwuegbuzie & Turner, 1997). For example, the findings from the study of 
energy efficiency in the maritime industry in Nigeria can be transferred to other sectors 
in Nigeria or other geographical population sharing the same characteristics as 
Nigeria. 
3.8 Bracketing  
The technique of bracketing is often used in qualitative research to set aside biases 
and develop focus to mitigate the effects of deleterious preconceptions from tainting 
the research process. (Tufford & Newman,2010). Bracketing also helped to achieve 
high level of consideration in all stages of a research from selection of topic to 
selection of population, interview design, collection of data and analysis and to 
findings and discussion. According to Jackson (1990), the technique of bracketing is 
so important because the researcher is the main instrument through which data are 
collected and cannot separate himself from the research. However, the process of 
bracketing is usually poorly understood due in part to a shift away from its origin of 
phenomenological. 
3.9 Researcher’s role 
A characteristic of all forms of qualitative research is that the researcher is the primary 
instrument for data collection and analysis (Merriam & Tisdell, 2016; Jackson, 1990), 
as such, the role of the researcher needs to be clearly described. The researcher is 
an MSc. candidate of World Maritime University, specializing in Maritime Energy 
Management. The researcher solely administered all the interviews throughout the 
research and made every effort to eliminate any form of biases.  
3.10 Ethical consideration 
 Initial contact was made with the participants verbally and they were consequently 
given the subject information sheet which explain the purpose of the study as 
discussed in section 3.3.1. The information sheet contains the researchers’ details 
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and those of World Maritime University (WMU) which the participants can use to get 
further debriefing. 
Participants were also given a consent form (see appendix 3) which discussed 
confidentiality and anonymity of the information they provided, after duly satisfy WMU 
ethics committee. Participants were informed that the results and findings of the study 
would be published in a hard copy and stored in WMU library and the university’s 
dissertation repository. They were also informed that upon completion of study and 
award of the degree, all data would be destroyed and will not be used for future 
researches.  
3.11 Cost and Funding 
There were two primary cost that involves travels for purposes of data collection for 
the research. These cost were initially captured in the budget proposal (see Appendix 
3) for the research, including cost of travelling to IMO in London and Nigeria for field 
research and data collection.  
The expenses are funded by the Sasakawa Peace Foundation (SPF) under the 
“Research Grant-In-Aid for Sasakawa Fellowship Recipients 2018” for the purpose of 
supporting the recipients in their dissertation research and to be used only for trips, 
purchase of books and materials that are helpful to improve research. 
The criteria for award includes recipients who are excellent in academic performance 
and are approved to write dissertation by WMU faculty members in maritime topics in 
partial fulfillment of the requirements for WMU's Master of Science Degree.  
3.12   Limitation of the methodology 
Qualitative research involves the use of rather few participants and this is liable to be 
taken less seriously by other academic researchers, practitioners and policy-makers 
(Griffin, 2004). One other limitation of qualitative approaches is that their findings 
cannot be extended to wider populations, because the findings of the research are 
not tested to discover whether they are statistically significant or due to chance 
(Ateneo, 2009). The data collection method depends on the skills of the participants 
who provide the information. Participants with low interest in the topic under research 
often do not elaborate themselves well. There is also the risk of bias (Creswell, 2014). 
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The amount of data to be collected and analysed from interview is usually time-
consuming and labour intensive (Creswell, 2014). 
3.13   Summary  
This chapter focused on the methodology that was used for the research. It describes 
the research design, followed by explanation of qualitative study as a method used 
for the data collection and analysis. The phenomenological approach to qualitative 
analysis as method used to explore the perspectives and experiences of the 
participants in order to gain insight into the topic under study. Twenty-four (24) 
maritime professionals from three stakeholder’s groups in the Nigeria maritime 
industry using the purposive sampling for selection. The semi-structured interview 
was used to collect the data for the research and they were designed in such a way 
to bring out relevant statements concerning the topic of energy efficiency. 
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Chapter Four 
 
Energy efficiency in the Nigeria maritime Industry 
 
4.1   Introduction 
Nigeria is located in West Africa and shares boundaries with the Republic of Benin in 
the West, Cameroon in the East, Niger and Chad in the North, and Gulf of Guinea in 
the South. The country lies on latitudes 90 082” North and longitude 8.6753° East with 
an area of 923,768.64 km2 and about 853 km of coastline bordering the Atlantic Ocean 
as shown in Figure 4 (Shaaban & Petinrin, 2014). 
  
Figure 4: Adapted map of Nigeria showing the locations of the seaports (Corianne 
Egan, 2014).  
The geographical location of Nigeria bestowed on the it a huge maritime potential upon 
which the country’s economy largely depends, which in turn, depends on the 
availability of cheap and efficient maritime and shipping services.  
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4.2 Nigerian Maritime Potentials 
As shown in Figure 4, the Nigeria maritime industry is organised in four seaports and 
zones of Lagos, Warri, Port Harcourt and calabar. Collectively, the nation seaports 
recorded an annual ship traffic of 4,175 with registered gross tonnage of 134,213,076 
in 2017 (NBS, 2018). 
Lagos Port situated in the South Western, is made of up Apapa and Tincan Island 
Ports with a draught length of 9-11.5 meters (Omoke, 2015). The Apapa Port handles 
bulk cargoes with a cumulative inward and outward throughput of 18,909,238 MTs 
(NBS, 2018), while Tincan Island port handles RoRo, containers and bulk cargoes 
with an annual cargo throughput of 15,520.925 MTs. (NBS, 2018). 
Warri Port is located within the Niger Delta coast of Nigeria with a berth of 5.7 meters 
designated as the oil and gas port to support the exploration activities. The port 
recorded 6,015,333 MTs cargo throughput in 2017 (NBS, 2018). 
Port Harcourt Port built in 1913 has a draught of 7.8 meters and 1977 quay length. 
The port recorded a total 3,462,425 MTs on general cargoes/special cargoes for oil 
and gas industry in 2017, while the Calabar Ports commissioned in 1979, has a 
draught of 11 meters lying on 1137 quay length. Currently the port received a total of 
2,159,099 MTs of cargo throughput in 2017 making it the least busy port in the country 
(NBS, 2018). 
 Like many countries, the maritime sector of Nigeria is of strategic importance to the 
trade of the country and also serves as major trading hub in Africa, exporting large 
quantity of hydrocarbon and inward carriage of imports to earn substantial revenue for 
the nation (Buhari, Okeke, & Samuel, 2017). The maritime industry in Nigeria also 
creates employment, booster the foreign exchange, technological transfer and 
economic integration, and help to strengthen national security. Apart from these direct 
effects, shipping investment substantially contributes to the diversification of the 
economy of the country, as it provides a whole range of support for the cottage 
industries and allied services. These general considerations on the importance and 
role of shipping in the development process of the Nigeria nation are valid for all 
countries of the world (Ndikom, 2006). Hence, the formulation and execution of policies 
that provides for efficient running of this vital sub-economic system in Nigeria, that will 
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affect the well-being of the enlarged society and the people (Ndikom, 2010).  
4.3 The challenges    
Despite the enormous potentials and social-economic benefits accrued to Nigeria from 
the maritime industry, there are still a number of challenges across all areas of the 
industry preventing the nation from driving home the benefits. Some of these 
challenges includes infrastructural defects, lack of policies to drive the needed 
changes, poor implementation of the existing policies, insufficient funding and 
mismanagement of the existing resources. This is because, over the years the 
management of the Nigeria maritime industry have been left in the hands of unskilled 
managers who does not understand the fundamental challenges of the industry, and 
those who lack the intellectual and knowledge based-skills needed to match the ever 
demanding tasks of the industry. So as the maritime trade grows, the challenges 
become more complex and spillover to every aspect of the industry including the 
management of energy usage in the industry. It is recorded that the industry is 
responsible for most of the pollution around the coastal areas causing both natural 
environment and human society severe impacts. However, as discussed in section 
1.1, energy efficiency provides a simple solution to reduce emissions from the maritime 
transport, and because of the complexity of subject, the researcher made effort to 
assess the barriers to effective implementation of the energy efficiency measures in 
the industry.  
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4.4   Energy efficiency regulations in the industry  
As part of global efforts to curtails greenhouses emissions from shipping, the IMO 
promoted the regulations on the prevention of air pollution from ships under the 
MARPOL convention. By MEPC 203 (62) amendment to MARPOL Annex 6 as a result 
of energy efficiency regulations, chapter 4 regulations- nineteen (19) to twenty-three 
(23) which were adopted 15th July 2011, and came into force in 2013 (Bazari, 2018). 
The author further stated that regulation (19) specifies the categories of ships to which 
the chapter four (4) of the energy efficiency regulations applied including all ships of 
400 gross tonnages and above. Regulations (20) and (21) for the attained and 
required EEDIs, has to do with the technical performance of the ships engines, for 
efficiency improvement and emissions reduction. Regulations (22) for EEOI, is 
concerned with the performance improvement by the efforts in operations including 
time in port, speed control, weather routing, good maintenance condition of the ships, 
trim optimisations and draft. Regulation (22) the SEEMP, concerned with the ships 
energy efficiency management plan, which may form part of the ship’s energy 
management system (EMS) or the ship’s safety management systems (SMS) 
respectively, which shall be developed taking into account the guidelines by the IMO. 
Regulations (22A) the fuel data collection systems for ships, required the 
measurement and reporting of ship’s annual fuel consumption starting from calendar 
year 2019. The data collection system which is intended to be used in future for CO2 
emissions control, consist of data collection and reporting by the ship, data verification 
and transfer by the flag state, and data storage and future use by IMO.  Regulation 
(23) is concerned with the promotion of technical cooperation and transfer of energy 
efficiency technology to IMO member states, especially developing countries Bazari, 
2018). The EEDI measures are operational index for energy efficiency for ships, 
SEEMP and EEOI are performance index, and DCS as market based measure (MBM) 
and the they are connected shown in Figure 5 (Bazeri, 2018). 
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Figure 5. Adapted IMO Initiatives for GHG emissions control from ships (Bazare, 
2018). 
 
 
4.5 Summary 
Nigeria is well endowed with maritime potentials, but the challenges in the industry 
are numerous due largely to improper management of the operational activities in the 
industry, which has spilled over to every phases of the industry, including the 
management of the energy system in the industry, which bring about many barriers 
to the implementations of energy efficiency in the Nigerian maritime industry. 
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Chapter Five 
Data Analysis and Discussion of the Findings 
 
 
5.1 Introduction 
This chapter presents the analysis of the data collected for the research, the findings 
and discussion of the findings. The semi-structured data collection method was used 
to collect a data samples of twenty-four (24) maritime professionals from three (3) 
stakeholder groups who have experience in emissions reduction and energy 
efficiency in the Nigeria maritime industry. The qualitative analysis method used 
explores the phenomenological approach that focuses on the experimental world of 
the research participants by describing their experiences in the implementation of 
energy efficiency measures and the various barriers they observed which militates 
against these measures. 
The researcher adopted the following five-step Colaizzi’s (1978) phenomenological 
approach as cited by Sanders (2003) and Mackenzie (2009) to analysed the data for 
each of the interviewed questions (see Appendices 5.2.1- 5.2.6). 
1. Read through the questions, transcribe the interview and read through again the 
participants’ responses.  
2. Extract significant statements from the responses that pertains to the research 
subject.  
3. Organised the formulated statements into clusters of themes and validate same 
by referring to the responses to ensure no information is left out 
4. Integrate the results back to the research topic to answer the research questions. 
5. Formulate the structure of the energy efficiency implementation framework for to 
militate the barriers.  
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5.2 Data Analysis 
5.2.1 The Participants 
As indicated in Table 5.2.1, twenty-four (24) maritime professionals responded to the 
questionnaires. These consist of five directors, eight principal officers, five senior 
officers and six middle level officers. Three of the directors work in the maritime 
administration in the maritime environmental department, one work at the port 
authority and one is a ship owner. Six of the principal officers work in the 
administration in various positions in safety and environmental management, one 
principal officer works as energy manager in the port and harbour, while one work in 
shipping company. Three of the senior officers are from the maritime administration, 
one from the port and harbour and one work in a shipping company. The six middle 
level officers consist of four from the maritime administration, one from the port and 
one from international shipping company respectively, (see Appendix 4 for analysis). 
 
Table 5.2.1: Distribution of respondents by stakeholder groups (Author, 2018) 
 
Stakeholder 
groups 
Directors Principals 
officers 
Senior 
officers 
Middle 
level 
officers 
  
Port Authority 1 2 1 1 5 
Administrations/ 
Government 
3 5 3 4 15 
Ship-owners/ 
Operators 
1 1 1 1 4 
Total participants 24 
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As discussed in section 3.2.2, it is imperative that participants (drawn from the three 
stakeholder groups) have a good knowledge and experience of energy management 
in the Nigerian maritime industry to enhances credibility of data used for the research 
as illustrated in Figure 5.2. 
 
 
 
Figure 5.2.1: Distribution of selected participants according to positions/experiences 
in the organisations (Author, 2018). 
 
As shown in Figure 5.2.1, twenty-five (25) percent of the respondents are in the 
director positions. Thirty-three (33) percent of the respondent are principal 
officers/senior manager’s levels, twenty-one (21 are senior officers/managers while 
twenty-five (25) percent are in the ranks of middle level managers respectively. This 
compositions of respondents supports the researcher’s intention to have participants 
drawn and composed of experienced maritime professionals.  
5.2.2 Awareness of energy efficiency in the Nigeria maritime industry 
The level of awareness of energy efficiency regulations and the perceived benefits of 
uptake of measures by organisations and the personnel working in those 
organisations, to greater extent, determine the level of implementations of energy 
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efficiency. As shown in Table 5.2.2 and Figure 5.2.2, ninety-two percent (92%) of 
respondents indicate they are aware of the IMO regulations for energy efficiency and 
emissions reduction, while only eight percent (8%) indicated they that they are not 
aware.  
    
Table 5.2.2: Numbers of respondents who are aware of energy efficiency per category 
(Author, 2018) 
 
 
 
 
 
 
Figure 5.2.2: Participants who are awareness of the IMO regulations for energy 
efficiency in shipping (Author, 2018). 
 
Responses Directors
Principal 
officers
Senior 
officers
Middle level 
officers
Total/Proport-
ions
5 8 4 5 22
21% 33% 17% 21% 92%
0 0 1 1 2
0% 0% 4% 4% 8%
Yes
No
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As noted, the number of both senior level and middle level officers that are not aware 
of the regulation for uptake of energy efficiency are quite small, thus may have 
negligible effects and cannot stand tangible barrier for non-adoption of energy 
efficiency in the Nigerian maritime industry, see Appendix 6 for the analysis. The 
conclusions therefore are that, high level of awareness will, ceteris paribus, translates 
to high level adoptions of energy efficiency, and makes it easier to ascertain which 
areas of energy management chain accounts for the barriers for implementations of 
energy efficiency measures. 
5.2.3 Environmental Challenges 
There are many environmental issues in the maritime industry, especially around the 
port areas. In the question that sought to know the most challenging environmental 
issues, saw a significant population of the respondents indicates that air pollutants 
are perceived as the most challenging environmental issue in the Nigeria maritime 
industry, as illustrated in Figure 5.2.3a. Respondents also indicated that GHG, noise 
and biodiversity followed air pollutants as the most significant challenges in the 
industry, as analysed in Appendix 6. 
 
 
Figure 5.2.3a: Environmental challenges perceived by in the maritime industry 
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As shown in the Figure 5.2.3a, air pollutants generated from the contribution of ships 
and port activities have been a major air quality problem in many ports in the world 
and in Nigeria. This propelled the IMO to pass Annex VI to MARPOL to reduce CO2, 
SOx, NOx, PM and VOCs emissions in the shipping industry. As indicated by 
respondents, noise exposure is said to pose less environmental challenge to the port 
community and the reasons for this are due to the location of the port and stringency 
of noise exposure regulations in the port areas. Biodiversity is indicated to show some 
challenges, but its potential impacts ranging from degradation, fragmentation or 
invasive species cannot be overlook since ports are one of the main points of entry, 
but invasive species discussions is currently on at the IMO as part of ballast water 
control.   
 
 
Figure 5.2.3b: Relative importance of emphasizing energy efficiency (Author, 2018) 
 
 
In a similar survey, participants indicated that it is very important to emphasized 
emissions reduction and energy efficiency as shown in Figure 5.2.3b. This is a pointer 
to the fact that most stakeholder in the industry acknowledge that there is the need to 
reduce emissions while improving on energy efficiency in the maritime industry in 
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Nigeria as analysed in Appendix 6. In general, environmental challenges in the 
maritime industry are not static as they have evolved over time starting with the 
management of water quality by the first MARPOL convention in the 1980s (IMO, 
2015). 
5.2.4 Drivers for uptake of energy efficiency measures 
As discussed in section 2.4.1.1, a wide variety of drivers ranging from government 
regulations to private initiatives, play a role in reducing emissions in the maritime 
industry. Participants’ responses to know the origin of the pressure relating to 
reducing emissions and improve energy efficiency in the Nigerian maritime industry 
are shown in Figure 5.2.4. 
 
 
Figure 5.2.4: Source of drivers/relative importance (Author, 2018). 
 
As shown in Figure 5.2.4, respondents indicated that there are four main drivers for 
energy efficiency uptake in the Nigerian maritime industry that includes maritime 
industrial peers, health/safety of workers, national/International regulations, and 
local/regional regulations. The other drivers such as client driven and corporate social 
responsibility (CSR) are less important reasons for the reduction of energy efficiency 
and uptake of energy efficiency according to the respondents.  
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According to the survey by stakeholder groups, pressure from industry peers and 
clients drives most stakeholders especially the ship owners and operators to 
implement energy efficiency and this is expected to have impact on their investment 
decisions. Similarly, ship-owners are mainly affected by most of the local, national 
and international regulations, which include for example IMO MARPOL Annex VI 
regulations which focuses on EEDI, EEOI, SEEMP and DCS, which have severe 
consequences on business case for ship investment, as discussed in section 4.4. 
Furthermore, the safety and health of workers are also responsible for uptake of 
emissions and energy efficiency, just as less of CRS influences these measures. 
Most stakeholders believe that care for local and global environment as well as health 
and safety of workers are the primary reasons for reducing emissions generated by 
ships at the ships-port interfaces and port facilities as discussed in 5.2.3.  
Respondents also believe that pressure to implement more measures varies by 
countries and region, and will increase overtime.  
5.2.5 Measure for improving energy efficiency 
There are numerous emissions reductions and energy efficiency measures, which in 
this research were grouped as economic, operational and technical measures as 
illustrated in Figure 5.2.5. However, respondents indicated that operational measures 
are the most successful in the Nigerian maritime industry as analysed in Appendix 7. 
There are no silver bullets when it came to implementing energy efficiency measures 
for ships and ports but each measure needs to be analysed on a case-by-case for 
merits in advance of its implementation. 
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Figure 5.2.5: Measure for energy efficiency implementation 
 
As discussed in session 2.6.1.2, most economics measures come as incentives 
incorporated as policies for energy management however, there are little or no 
economic measures in the Nigerian maritime industry to encourage uptake of energy 
efficiency. The operational and technical measures are regulatory and private 
initiatives for implementation of energy efficiency, see analysis in Appendix 7. 
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5.2.6 Barriers for implementation of energy efficiency in the Nigerian maritime  
As discussed exhaustively in sections 2.6.2, there are several barriers that prevent 
further emissions reduction in the maritime industry. Based on the interview 
conducted, respondents indicated that the barriers, that prevent the adoption of 
energy efficiency measures in the Nigeria maritime, as shown in Figure 5.2.5. 
 
 
 
Figure 5.2.6: Barriers for uptake of energy efficiency implementation according to 
respondent 
 
As shown in Figure 5.2.6, the survey results indicated that financial investment, 
regulatory constraints, lack of independent data and no business case are considered 
the most important barriers for adoption of energy efficiency in the industry. The 
results also show that split incentives, awareness of air quality, health/safety issues, 
lack of drivers and resources (such as money for incentives, staff and training) also 
contributes to prevent implementation of energy efficiency measures, as analysed in 
Appendix 9.  
Financial investment either in the form of initial investment (CAPEX) or maintenance 
cost (OPEX) are a major consideration of a ship-owner before taking up energy 
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efficiency improvement measures. For example, if the financial investment on CO2 
abatement to improve fuel efficiency of a ship is prohibitively high without a perceived 
comparative direct financial benefit, ship-owner may be deterred from implementing 
such measure. More so, if there are no drivers (such as financial incentives) that turn 
uptake of measure into beneficial business case, or regulatory obligations to reduce 
air pollution, many ship owners or port operators will probably not be able to 
implement the ship emission abatement or OPS technology measure. For example, 
the implementations of the regulatory measure on ECA and SECA, and the recent 
IMO discussion on future NECAs have a major financial consequence on ship 
owners/operators. similarly, the 2020 global sulphur cap, has cost/benefit implications 
on future investment decisions. Therefore, most ship-owners, port investors and 
equipment manufacturer believed that the absence of business case, drivers or 
regulatory constraints, are important barriers for implementation of energy efficiency. 
From the literature review (discussed in section 2.6.2) on the barriers to 
implementation of energy efficiency, it i known that split incentives about the efficacy 
of abatement measure (between ship owners and operators and the crew), 
awareness of air quality, health/safety issues, lack of drivers and resources play 
crucial roles as barriers to the implementation of energy efficiency measures. 
However, these conclusions are marginally supported by the survey results presented 
Figure 5.2.6 in this research.  
5.4 Discussions of findings 
The discussions of the key findings from the analysis of the barriers to uptake of 
energy efficiency in the Nigerian maritime industry are classified and presented in 
relation to the research objectives as follows: 
5.4.1   Research Objectives 
1.  Examine energy efficiency drivers and regulatory measures in the light of   
MARPOL Annex VI in relation to the Nigeria maritime industry. 
2.    Assess the existing barriers to energy efficiency implementations in the Nigerian 
Maritime industry. 
3.  Suggest a policy framework for implementation of energy efficiency and      
management. 
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5.4.1.1 Examine energy efficiency drivers and regulatory measures in the light 
of MARPOL Annex VI in relation to the Nigeria maritime industry.  
Before examining the drivers and regulatory measures, the industry’s major 
environmental challenges must first be identified and the level of awareness of the 
challenges by stakeholders measured.  
As illustrated in Figure 5.2.3a, air pollution (including NOx, SOx, PM, VOCs and CO2) 
is recognised by all stakeholders as the most challenging environmental issues in the 
Nigeria maritime industry. Noise, biodiversity (including the gradual degradation of the 
shore sides), and other unnamed environmental issues are also perceived as 
challenges in the industry. Also, majority of the respondent (92% of them) indicated 
that they are aware of the IMO regulations for the adoption of energy efficiency as 
illustrated in Figure 5.2.2. This conclusion also provides answers to the research 
question that sought to know, “what extent are the stakeholders/personnel’s working 
in the Nigerian maritime industry aware of energy efficiency improvement 
regulations?”   
Regulations, such as IMO (EEDI, EEOI, SEEMP and DCS) and EU’s MRV and any 
directive that specifically relates to the maritime industry, and directly affect ships were 
indicate as the strongest drivers for implementations of energy efficiency. Other 
drivers include health and safety of workers, client driven, CSR and no business case 
as shown in Figure 5.2.4. More so, majority indicated that they experience pressure 
to improve energy efficiency and they anticipated that the pressure will only increase 
over time. This aptly answer the question that asked, “What pressures do the 
stakeholder experience to improve energy efficiency?” 
However, improving on energy efficiency required the implementations of several 
measures, but as indicated by the participants in the survey, operational measures 
provide the best implementation drives as illustrated in Figure 5.2.5 in the data 
analysis. 
5.4.2.1 Assess the existing barriers to energy efficiency implementations in the 
Nigerian Maritime industry. 
The survey results indicate that financial investment, regulatory constraints, lack of 
independent data and on business case are the primary barriers to uptake of energy 
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efficiency in the Nigerian maritime industry. Other barriers indicated by the survey 
includes split incentives, lack of awareness, resources, and drivers to implement 
energy efficiency. These findings as illustrated in Figure 5.2.6 provided the needed 
answer to the research question that sought to know, “the barriers that prevents 
further implementations of energy efficiency measures in the Nigerian maritime 
industry? 
 
5.4.1.3 Suggest an implementation framework for energy efficiency and 
management. 
As stated in session 1.1 of the introduction, energy efficiency is a simple way to meet 
reduce emissions and increasing energy prices in the maritime. Many factors drive 
the uptake of energy efficiency including awareness, and technology appeal. 
However, applying the principle of system thinking, the researcher is able to identify 
(1) interactions among the drivers, barriers and measures for energy efficiency, (2) 
integrated stakeholders’ perspectives and then (3) conceptualised a framework as 
illustrated in Figure 9, to address the for ease of implementation of measures and 
mitigate barriers. This framework is developed by integrating the results of the 
qualitative analysis with the following thoughts: 
1. The maritime industry sector is a homogeneous system, comprising a large 
number of organisations with differences in degree of energy intensity, CSR, 
number of employees and social-technical networks. 
2. The understanding that there is interplay between behavioural, technological and 
organisational barriers to energy efficiency influences each other’s. 
3. The interest and objectives of stakeholders in organisations often interferes with 
the objectives of improving energy efficiency as discussed in section 2.3.2 and 
2.3.4 in expectancy and prospect theories. This is a fact when considering that 
an organisation or government will happily trade-off his long term sustainability 
concern of improving energy efficiency with short-term objective, all to gain profit. 
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4. Taking up energy efficiency measures is a change process that involves changing 
existing organisational practices, which require proper and careful thoughts.  
Figure 9:  Implementation framework for energy efficiency in the maritime industry 
(Author, 2018). 
 
As depicted in Figure 9, the implementation framework is based on a phase-wise 
process that incorporate feedback. The adoption and implementation of energy 
efficiency consist of four stages, each stage is an interact process that capture factors 
that affects energy efficiency and reflects the objectives and interest of stakeholders. 
 
The identified barriers for energy efficiency can be mapped into the framework, for 
example, the driver/motivation barriers, which lower the motives of management to 
take up energy efficiency such split incentives, lack of capital to pursue expensive 
technology or lack of awareness to energy efficient opportunities. The result of each 
phase, which can be in form of energy savings, economic or financial gains can then 
be feedback into the system to identify its potency. 
 
 
  
55 
 
5.6   Summary 
Energy efficiency implementation is typically focused on implementation drivers, the 
barriers and uptake of measures of efficiency. To analyse the barriers, a 
phenomenological qualitative data analysis approach was adopted, taking into 
account the three stakeholder groups discussed in section 1.4. Each of the elements 
of drivers, measures and barriers were examined by using five-step Colaizzi’s 
phenomenological technique by extracting the significant statements and themes 
from the participants’ responses. The findings were presented along with discussions 
on the findings. 
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Chapter Six 
 
Conclusion and Recommendations 
 
 
6.1   Introduction 
In order to achieve the objectives of this research, a number of conclusions and 
recommendations were made. This section highlights the conclusions and provide 
recommendations for the maritime industry and further consideration. 
6.2   Conclusion  
The research assesses the barriers to implementations of energy efficiency in the 
Nigerian maritime industry and suggest an implementation framework to mitigate 
identified barriers. When assessing barriers, an understanding of the drivers and 
associated implementation measures and schemes are very important, and were 
considered. 
A review of the literature on energy efficiency revealed lack of established theories for 
analysis of the barriers however, the researcher devised a conceptual framework for 
optimization of energy efficiency that involved reviews of theoretical and empirical 
concepts of energy efficiency using the principle of bracketing. Theoretical concepts 
that describes the motivation for uptake of energy efficiency including operant 
conditioning, expectancy theory, prospect theory and system thinking approach were 
exhaustively reviewed. The empirical concepts of drivers, measures and barriers to 
implementation of energy efficiency were also considered. 
The result of the analysis revealed that air pollution (including NOx, SOx, PM and 
CO2), is the most challenging environmental issue in the Nigerian maritime industry. 
And among the many measures to mitigate the barriers to energy efficiency, 
operational instruments provide the strongest. However, the primary barriers that 
prevent effective implementations of energy efficiency includes no business case, 
financial and regulatory constraints, and lack of independent data. Other barriers 
identified are split incentives, lack of resources, drivers and awareness. 
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The findings also showed that most stakeholders, especially ship-owners do not see 
any reason for investing in energy efficiency business unless they are motivated to 
do so. This because, ship-owners do not want to spend money on capital intensive 
technologies or measures that would provide little or no energy savings or financial 
gains unless they are motivated by economic incentives or required by regulations to 
implement such measures, especially when they are operating within Emissions 
Control Areas (ECAs). 
6.3   Limitations of the study  
The challenges that were encountered in the process of carrying out this research 
includes: 
1. The data collection was limited to primary and secondary sources, where the 
researcher does not have full control over the sources of the information used. 
Hence, biases in the form of presumptions may have been introduced into the 
study particularly through the primary data that were sourced by interviews.  
2. It is assumed in this research that the relevant organisations where data were 
sources have personnel with enough experiences to provide the required 
information. In the case the relevant organisations do not have the required 
energy efficiency information, this may have affect the outcome of the research 
as the time frame for the research is short to seek alternative sources. 
3. Lack of literature on research methods necessitate the use of Colaizzi’s, 
phenomenological qualitative analysis which may not be the right technique, for 
analysing energy efficiency research, but subject to contrary opinion, this method 
remained the best approach. 
6.4   Recommendations 
There are a number of recommendations from the research, data collection and 
analysis of the barriers for uptake of energy efficiency in the Nigerian maritime 
industry. These are present in two forms- recommendation for the maritime industry 
and for future consideration. 
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6.4.1  Recommendations on energy efficiency for Nigeria maritime industry  
To achieve high energy efficiency in order to reduce waste and increase profits and 
productivity in Nigerian maritime industry, effort of all stakeholders in the industry is 
required to mitigate the barriers as follows: 
1.  Split incentive barrier can be overcome by considering the interest of all 
stakeholders in the implementation of energy efficiency measures. Transparency 
should be included in the distribution of economic incentives among the 
stakeholders and crew members. Authorities should show political willingness to 
ensure transparency in the distribution of incentives. This will also remove other 
barriers such as lack of resources and awareness.   
2.     Since all three stakeholders indicated that operational measures such as SEEMP 
and EEOI are the best and strongest instruments in the industry to mitigate 
barriers, the most experienced and competent energy efficiency personnel in the 
organisations should have the responsibility to implement these measures. 
3.     Government and organisations should invest in energy efficiency implementation 
measures. Investment in awareness, human capital, formulations of regulations, 
data for uptake of energy efficiency technologies. Investment will encourage 
stakeholders including ship-owners, port personnel, private organisations to 
derive the full benefit of implementing energy efficiency and see the business 
case for investing in energy efficiency.  
4.  There is need to review contract formulation, increase awareness of 
environmental challenges and verify energy saving potentials of the energy 
efficiency technologies.  
6.4.2   Recommendations for further research 
Because of the complexity nature of the topic of energy efficiency, recommendations 
on additional and future research are as follows: 
1.  The relative lack of theories and literatures on methods necessitate the 
researcher’s use of the phenomenological qualitative analysis to investigate the 
barriers. It is recommended that future research investigate the appropriate 
method for analysing barriers to energy efficiency. 
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2.  Future studies using the Grounded Theory to gather rich data and analyzed to 
establish a generalised theory that would aid in the analysis of barriers and to 
mitigate their effects in energy efficiency management. 
3.   The conceptual framework proposed in the research in the discussion section is 
based on intuitive information gained through the analysis. The framework needs 
to be tested and validated using large scale data in future analysis. 
4.  The study was basically a generalised approach that consider all three 
stakeholders groups in the maritime industry to establish the barriers for energy 
efficiency. Future research will be needed to establish specific barriers in each of the 
groups (e.g. barriers in port areas, ship-port interfaces, administrations, shipyards and 
among ship-owners respectively. 
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Appendices A 
 
Appendix 1:  Interview questions 
Organisation: 
 
            Port Authority/Private Terminals 
            Ship-owners/Shipping Companies 
             Government/Regulators/NGOs 
Contact 
person: 
Position within 
organisation: 
 Tel: 
Email: 
A. General question: 
 
1. Are you aware of the regulations adopted by the IMO for energy 
efficiency in shipping? (e.g. EEDI, SEEMP, EEOI, and DCS). 
 
 
 
Yes                        
No.   
B. Environmental Challenges/issues: 
 
This question concerns environmental challenges that exist in the maritime 
industry (e.g. Ship, ports, ship-port interfaces, etc.). 
 
1. Which of the environmental challenge is perceived in your work area? 
Air pollution (NOx, PM, SOx, VOC) 
GHG/CO2 
Noise 
Biodiversity 
Other 
2. On a scale of 1-5, (1= not at all, 5= very): How relatively important is it 
to emphasize energy reduction in your organisation. 
 
 
 
 
a) Very much 
perceived 
b) Perceived   
c) Not 
perceived at 
all 
  
 
 
 
a) Very 
important 
b) Important 
c) Not 
important at 
all 
C. Drivers: 
This question concerns the driver for energy efficiency/emission reduction. 
 
1. Have you ever experienced pressure to improve energy efficiency or 
reduce air emission in your organisation?  
 
2. Please indicate the origin of the pressure you experienced.  
Local/regional regulatory organisation 
National/supranational regulation (UN, IMO) 
Community/public pressure 
CSR policy (Corporate Social responsibility)  
Health/safety of workers 
Maritime industrial peers 
Client driven 
 
 
 
 
Yes                        
No.   
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3. What instrument are most preferred by your organisation for 
implementing energy efficiency or emission reduction measures? 
       Regulation (such as IMO tier I, II, III) 
       Voluntary (such as technologies implemented on ships) 
       Market based (such as port fee reduction). 
 
4. Reducing emission in the maritime industry could most effectively 
enacted at the: 
            International level 
            Regional level 
            Local level 
            Both 
            Other 
D. Measures: 
These question concern energy reduction and emission 
measures. 
1.   What are the most successful energy efficiency or emission reduction 
measures?  
Technical 
Operational 
Economic (market based measures/incentives). 
 
2. Which measures energy reduction method implemented 
were perceived as not successful and why? 
Technical 
Operational 
Economic (market based measures/incentives). 
 
3. Do you have internal measures for energy efficiency goals 
and emission reduction measures? 
 
3b. Please give details measures: 
 
 
 
 
 
 
 
 
 
 
Further 
comment: 
 
 
 
 
 
Yes                        
No.   
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E. Barriers: 
These questions concern barriers to implementation of energy efficiency 
measures and uptake of emission reduction measures. 
 
1. What are the important barriers for implementing energy efficiency 
measures in your organisation? 
No business case for implementing measures 
Lack of drivers 
Lack of independent data 
Regulatory constraints 
Lack of resources (staff, performance incentives) 
Financial investment (money, financial investment) 
Awareness air pollution issues 
Split incentives (differences in priorities,   
 
2. Do you participate in any voluntary energy reduction or emission 
reduction programme? 
 
2b. If yes, please specify 
                 World port index 
                 Green Award 
                 Environmental Ship index (ESI) 
                 Clean Ship index 
                 Any other type of external incentive programme 
 
3. Do you have staff, staff time, or consultant dedicated specifically on 
energy efficiency or air quality in your organisation? 
Comment: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Yes                        
No.   
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Appendix2:  Consent form for Participants  
 
RESEARCHTITTLE:  BARRIERS TO THE IMPLEMENTATION OF ENERGY EFFICIENCY IN 
THE NIGERIAN MARITIME INDUSTRY: 
Use of Responses and Confidentiality of Personal Information 
Dear Participant, 
Thank you for agreeing to participate in this questionnaire. 
The information provided by you in this interview will be used for research purposes 
and the results will form part of a Master’s dissertation, which will be published online 
and made available to the public.  
But, please note that your personal information will not be published, and that the 
research data will be deleted permanently at the beginning of November 2018 when 
my degree have been awarded. 
Yours, 
 
Augustine Imhomoh Obomhereru 
Maritime Energy Management Specialization (MEM). 
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Appendix3:  Dissertation budget proposal 
 
Name Student 
ID 
Specialisation Nationality 
AUGUSTINE IMHOMOH 
OBOMHERERU 
W1701231 MARITIME 
ENERGY 
MANAGEMENT 
NIGERIAN 
EXPENSES UNIT COST/UNIT 
(SEK) 
TOTAL (SEK)  
1. Travel:    
Return airfare to London 
(collect data for research) 
1 950 800 
Lodging at Strands Palace 
hotel (2 nights) 
2 1180 2360 
Oyster card for local 
transport 
1 531 531 
Feeding (2 days launch and 
dinner) 
4 236 944 
Subtotal 1   4,635 
Note: Exchange rate use 
(1 British pound =11.8SEK 
as at 28/06/2018. 
   
2. Travel    
Return airfare to Nigeria 
(administer questionnaires 
and collect data for 
research) 
1 7000 7000 
Local transportation cost 
(one week) 
5 300 1500 
Subtotal 2  8500 8,500 
TOTAL   =13,135= 
 
Declaration 
Fully recognizing the purpose and the intention of this program, I will utilize the 
funding in accordance with the stipulations of the document “Research Grant-In-Aid 
for Sasakawa Fellowship Recipients”. Upon completing my dissertation, I will submit 
a copy of it to the Sasakawa Peace Foundation. 
 
Signature……………………………………………………..   
 
Date…………………………………………………………...        28/06/2017 
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Appendix 4: Categories of participants that took part in the research 
 
 
  
Participants
Coding of 
responses
Themes Codes                Statistical frequency Proportion
Maritime Safety Officer1 s Directors d Directors 5 21%
Maritime Environmental Management Officer II m Principal officers p Principal officers 8 33%
Assistant Chief (Examination & certification) p Senior officers s Senior officers 5 21%
Marine Environmental Officer I s Middle officers m Middle officers 6 25%
Chief Safety Officer (Examination) p Total Responses 24 100.00%
Senior Environmental management Officer s
Electric Data processing Officer m
Assistant Director Environmental management d
Assistant Director d
Assistant Chief maritime Safety Officer p
Senior marine Engineer s
Assistant Director Navigation Survey d
Senior Master Quality Assurance s
Assistant Director d
Principal Officer p
Assistant Director Quality Assuarnce d
Marine Environment management Officer m
Assistant Chief marine Environment Management Officer p
Assistant Chief p
Chief Marine Enivronment Management Officer p
Electrical data processing Officer m
Middle Management m
Chief marine Environment Management Officer p
Marine Safety Officer II m
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Appendix 5: Analyses of environmental challenges 
 
  
2. Which of the environmental challenge is perceived in your work area?
Participants Responses
Coding of 
responses
Themes Codes
Statistical 
frequency
Occurences Proportion
Maritime Safety Officer I Air pollution (NOx, PM, SOx, VOC) a Air pollution a Air pollution 21 40%
GHG/CO2 g GHG/CO2 g GHG/CO2 12 23%
Noise n Noise n Noise 10 19%
Maritime Environmental Management Officer II Biodiversity b Biodiversity b Biodiversity 7 13%
Assistant Chief (Examination & certification) Air pollution (NOx, PM, SOx, VOC) a others o others 2 4%
Marine Environmental Officer I Biodiversity b Total Responses 52 100%
Chief Safety Officer (Examination) GHG/CO2 g
Senior Environmental management Officer Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Electric Data processing Officer Others o
Air pollution (NOx, PM, SOx, VOC) a
Noise n
Assistant Director Environmental management Air pollution (NOx, PM, SOx, VOC) a
Assistant Director Air pollution (NOx, PM, SOx, VOC) a
Assistant Chief maritime Safety Officer Air pollution (NOx, PM, SOx, VOC) a
Senior marine Engineer Air pollution (NOx, PM, SOx, VOC) a
Assistant Director Navigation Survey Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Noise n
Senior Master Quality Assurance Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Noise n
Biodiversity b
Assistant Director Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Noise n
Biodiversity b
Principal Officer Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Noise n
Assistant Director Quality Assuarnce Air pollution (NOx, PM, SOx, VOC) a
Noise n
Marine Environment management Officer Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Assistant Chief Marine Environment 
Management Officer Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Noise n
Assistant Chief Air pollution (NOx, PM, SOx, VOC) a
Chief Marine Enivronment Management Officer Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Electrical data processing Officer Air pollution (NOx, PM, SOx, VOC) a
Noise n
Middle Management Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Biodiversity b
Chief marine Environment Management Officer Air pollution (NOx, PM, SOx, VOC) a
GHG/CO2 g
Noise n
Biodiversity b
Others o
Marine Safety Officer II Air pollution (NOx, PM, SOx, VOC) a
Biodiversity b
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Appendix 6:  Analysis of Importance of emphasizing energy efficiency in the 
industry 
 
  
3. On a scale of 1-5, (1= not at all, 5= very): How relatively important is it to emphasize energy reduction in your organisation
Participants Responses
Coding of 
responses
Themes Codes                      Statistical Frequency Proportion
Maritime Safety Officer1 Very important v Very important v Very important 12 50%
Maritime Environmental Management Officer II Important i Important i Important 6 25%
Assistant Chief (Examination & certification) Very important v Not important n Not important 6 25%
Marine Environmental Officer I Important i Total Responses 24 100%
Chief Safety Officer (Examination) Very important v
Senior Environmental management Officer Not important at all n
Electric Data processing Officer Important i
Assistant Director Environmental management Important i
Assistant Director Very important v
Assistant Chief maritime Safety Officer Not important at all n
Senior marine Engineer Very important v
Assistant Director Navigation Survey Very important v
Senior Master Quality Assurance Very important v
Assistant Director Very important v
Principal Officer Important i
Assistant Director Quality Assuarnce Not important at all n
Marine Environment management Officer Very important v
Assistant Chief marine Environment Management Officer Very important v
Assistant Chief Very important v
Chief Marine Enivronment Management Officer Very important v
Electrical data processing Officer Important i
Middle Management Not important at all n
Chief marine Environment Management Officer Not important at all n
Marine Safety Officer II Not important at all n
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Appendix 8:  Measures for energy efficiency implementation 
 
 
 
 
  
6.   What are the most successful energy efficiency or emission reduction measures? 
Participants Responses
Coding of 
responses
Themes Codes Statistical frequeny Proportion
Maritime Safety Officer I Technical t Technical t Technical 6 21%
operational o Operational o Operational 14 50%
Maritime Environmental Management Officer II Economic (market base measures/incentives) e Economics e Economics 8 29%
Assistant Chief (Examination & certification) Economics(market based measures/incentives) e Total Responses 28 100%
Marine Environmental Officer I Economics(market based measures/incentives) e
Chief Safety Officer (Examination) Economics(market based measures/incentives) e
Senior Environmental management Officer Operational o
Electric Data processing Officer Technical t
Assistant Director Environmental management Operational o
Assistant Director Economics(market based measures/incentives) o
Assistant Chief maritime Safety Officer Economics(market based measures/incentives) e
Senior marine Engineer Operational o
Assistant Director Navigation Survey Operational o
Senior Master Quality Assurance Operational o
Assistant Director Technical t
Operational o
Economics(market based measures/incentives) e
Principal Officer Operational e
Assistant Director Quality Assuarnce Technical o
Marine Environment management Officer Operational o
Assistant Chief Marine Environment 
Management Officer xxxxxxx
Assistant Chief Economics(market based measures/incentives) e
Chief Marine Enivronment Management Officer Operational o
Electrical data processing Officer Operational o
Middle Management Technical t
Chief marine Environment Management Officer Technical t
Operational o
Marine Safety Officer II Technical t
Operational o
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Appendix 9:  Analysis of the Drivers for energy efficiency 
 
 
 
 
 
       
8.   What are the important barriers for implementing energy efficiency measures in your organisation?
Participants Responses
Coding of 
responses
Themes Codes Statistical frequency Proportion
Maritime Safety Officer1 Lack of independent data bs Business case bs Business case 6 19%
Lack of resources (staff, performance incentives) lr lack of drivers ld lack of drivers 2 6%
Maritime Environmental Management Officer II Regulatory constraints rg lack of independent data li lack of independent data 6 19%
Assistant Chief (Examination & certification) Regulatory constraints rg Regulatory constraints rg Regulatory constraints 6 19%
Marine Environmental Officer I Lack of resources (staff, performance incentives) lr lack of resources lr lack of resources 2 6%
Chief Safety Officer (Examination) Regulatory constraints rg Financial investment fi Financial investment 6 19%
Senior Environmental management Officer Lack of independent data li Awareness aw Awareness 1 3%
Electric Data processing Officer No business case for implementing measures bs Split incentives sp Split incentives 2 6%
Assistant Director Environmental management Split incentives (differences in priorities sp 31 100%
Assistant Director Lack of independent data li
Assistant Chief maritime Safety Officer Financial investment (money, financial investment) fi
Senior marine Engineer Awareness of air pollution aw
Assistant Director Navigation Survey Lack of independent data li
Senior Master Quality Assurance lack of drivers ld
Assistant Director Regulatory constraints rg
Principal Officer Split incentives (differences in priorities,  sp
Assistant Director Quality Assuarnce No business case for implementing measures bs
Marine Environment management Officer No busines case for implementing measures bs
Assistant Chief marine Environment Management Officer Lack of drivers ld
Assistant Chief lack of independent data li
Chief Marine Enivronment Management Officer lack of independent data li
Electrical data processing Officer No business case for implementing measures bs
Middle Management No business case for implementing measures bs
Chief marine Environment Management Officer lack of independent data li
Marine Safety Officer II None xx
